In the scapuloperoneal syndrome, differentiation between neurogenic and myopathic processes may be difficult despite electromyography and muscle biopsy. Extensive analysis, including morphometry, was conducted on multiple nerve and muscle biopsies from two adult onset, sporadic cases with the syndrome. These studies confirm a myopathic process and further define the entity of adult onset scapuloperoneal myopathy.
The scapuloperoneal syndrome is a rare entity characterised clinically by the combination of proximal shoulder girdle and distal lower limb muscle wasting and weakness. The entity is probably heterogenous and has been related to primary myopathic and to neurogenic disease processes. [1] [2] [3] However, in spite of EMG and nerve conduction studies and muscle biopsy, elucidation of the underlying disease process is often difficult because of non-specific or contradictory results.2 4 5 We investigated two patients with the syndrome with adult onset and negative family histories. Extensive studies of multiple muscle and nerve biopsies, which included light and electron microscopy, muscle histochemistry, teased nerve fibre analysis and nerve fibre morphometry, were performed. These studies helped to confirm a primary myopathic disease process. The findings in these patients further define the entity of adult onset scapuloperoneal myopathy. l 6 7 Methods Muscle biopsies were taken from a distal lower limb muscle, the tibialis anterior or the extensor hallucis longus, and from a proximal upper limb muscle, the deltoid. Cryostat sections were processed for enzyme histochemistry, haematoxylineosin and Gomori's trichrome stains. Fixed tissues were embedded in resin and semithin sections stained with toluidine blue were viewed by light microscopy. Ultrathin sections were viewed using a Philips 401 electron microscope.
Fascicular nerve biopsies were obtained from both superficial and deep peroneal nerves and processed using the method of Dyck.8 Semithin sections stained with toluidine blue were analysed by light microscopy. Ultrathin sections were viewed using a Philips 401 electron microscope. The teased fibre preparation of the deep peroneal nerves contained a minimum of 100 myelinated fibres. The fibres were analysed and classified according to Dyck.8 Nerve biopsy There was no evidence of axonal loss, axonal degeneration, demyelination or remyelination on light microscopy and electronmicroscopy of both superficial and deep peroneal nerves. The density of myelinated fibres was within the normal range (table 1). The myelinated fibre diameter histograms showed a normal bimodal distribution (Fig 4C, D) . Teased fibre analysis of the deep peroneal nerve was also normal (table 2) .
Yee, Hahn, Gilbert Discussion
Both patients presented with clinical features consistent with the diagnosis of scapuloperoneal syndrome. Weakness and wasting occurred in a typical distribution and no known cause was determined. In both patients, as is not uncommon with the scapuloperoneal syndrome, neither the clinical examination nor the electrophysiological studies differentiated between a myopathic and a neurogenic disorder with certainty.
Clinically, the combination of proximal upper and distal lower limb wasting was associated with the loss of deep tendon reflexes. Nerve conduction studies demonstrated normal values in both patients. In patient 1, features suggestive of a myopathy and of denervation were both present on EMG of distal leg muscles. In patient 2, polyphasic motor unit potentials with increased duration, increased amplitude and increased firing rates would be more suggestive of chronic denervation. However, the diagnosis of a myopathic or neurogenic process could not be made solely on the basis of the EMG.
To determine the underlying basis of the syndrome, as to whether it is a myopathy, a neuropathy or a spinal muscular atrophy, selected multiple muscle and nerve biopsies were performed. Muscle biopsies were performed on a severely wasted distal leg muscle and a moderately affected proximal shoulder muscle. In patient 1, specific features of neurogenic or myopathic atrophy could not be distinguished in the extensor hallucis longus muscle because of severe replacement by fat and connective tissue. In patient 2, the distal leg muscle biopsy specimen showed features in favour of a myopathy, with random fibre size variation, hypertrophied fibres and rounded small fibres, internal nuclei and frequent ringbinden. In the deltoid muscles 
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Fibre diameter (,um) of both patients, mild changes were seen, such as internal nuclei, random fibre size variation and atrophy, fibre splitting and ringbinden, which were suggestive of a myopathy. Specific features of neurogenic atrophy were lacking in these biopsies. In order to resolve concerns ofan underlying neurogenic disorder, biopsies were performed on the deep and superficial peroneal nerves. It should be noted that muscles supplied by the deep peroneal nerve included some severely wasted muscles. Careful examination of semithin sections by light microscopy and ultrathin sections by electron microscopy showed no evidence of chronic axonal loss, active axonal degeneration, demyelination or remyelination. These observations were further supported by normal myelinated fibre densities, diameter distributions and teased fibre analysis.
These normal nerve biopsy results taken in conjunction with the muscle biopsy findings rule out the likelihood of an underlying peripheral neuropathy or spinal muscular atrophy. We can conclude with certainty that these two patients have a primary 9 10 11 12 13 (a-Case 1, DPN; myopathy in the category of scapuloperoneal myopathy.
The difficulty encountered in differentiating between a myopathic and neurogenic disorder in these two patients is not unusual for this syndrome, and is a recurrent theme in the literature. It is not possible to ascertain the exact nature of cases initially identified by Brossard9 and other early authors, prior to the advent of electromyography and muscle histochemistry. Subsequent reports have related their cases to either a peripheral neuropathy,10-13 a spinal muscular atrophy14-9 or a primary myopathy. [20] [21] [22] [23] [24] [25] These reports relied on EMG and nerve conduction studies and muscle biopsy histology, either alone or in combination, to diagnose the underlying disorder.
A number of reports have specifically commented on the problem of identifying a neurogenic or myopathic disorder in the individual patient with the scapuloperoneal syndrome.24 5 Our two cases clinically resemble the cases with adult onset described in these reports. As with other reported cases, specific abnormalities were not noted in muscle histology, although prominent ringbinden were an unusual feature in the muscle biopsy specimens of our cases. Both cases were sporadic, and their identification again suggests a distinct entity of adult onset scapuloperoneal myopathy, separate from facioscapulohumeral muscular dystrophy. It may be anticipated that linkage studies with specific genetic markers will help to resolve this controversy.
